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The article considers the impact of modern Web communications on the psychophysical 
characteristics of youth. The authors conducted an experimental study of the influence of modern virtual-
communication tools on the basic psychological and psychophysical characteristics of schoolchildren 
(12-13 years old) in terms of the Information Images Theory. It was found that such parameters as trait 
anxiety, emotional stress and excitability of the right hemisphere is largely subject to changes depending 
on incoming information and its intensity. 
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1 Introduction 
The modern virtual reality is a source of both opportunities and risks. Undoubtedly, the modern way 
of life with the use of new technologies cannot help but have an impact on physiological characteristics 
of an individual. 
A huge number of studies and publications on the issue of virtual reality testifies to the obvious 
interest in this phenomenon. 
Socio-cultural and philosophical studies consider the phenomenon of virtual reality in too broad 
aspect, in general analyzing the categories of reality and virtuality through abstract categories. No doubt 
that this approach is productive for the theoretical understanding of the phenomenon, however, it does 
not provide specific knowledge for practitioners. 
Modern science still lacks studies that would focus on the study of specific ways of organizing 
everyday life of people, formed under the influence of virtualization. 
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Moreover, most studies are based on data obtained exclusively with the use of psychological 
techniques, which do not always give an adequate result. Most studies are also based on data obtained 
solely for the use of psychological techniques, which do not allow examining the problem from all sides. 
In this regard, there is an obvious need for a comprehensive approach to this issue, as well as the partial 
usage of phenomenological theory to describe similar processes, such as «The Information Images 
Theory» (Petukhov & Polevaya, 2016, feb). In our pilot study, we have implemented this principle, not 
only by using some standard psychological techniques and methods for the diagnosis of psycho-
physiological functional state, but also giving them an interpretation in terms of the Information Images 
Theory. The methods of computer campimetry and laterometry were chosen for the study. We also used 
Eysenck and Spielberger-Hanin questionnaires and interviewing as the research methods (Polevaya 
S.A., Parin S.B., Zielinska A., Dormidontova M.S., Eremin E.V., 2006). 
2 The Information Images Theory 
The ground for the offered theory is the idea about the universal cognitive unit (Anokhin , 1989) of 
the human mind information or the information image, which is the space where it exists, the space 
typology and characteristics. Information images (here and after – IIs or II for information image) can 
be determined as the displays of objects and events in every feature space.  
Thus the Information Images Theory (here and after IIT) is the way to describe the information 
interactions of individuals as well as a number of human cognitive functions.  
In the framework if IIT, we present the human mind as a huge structural number of interacting 
images that are constantly under the external influence.  
Images with higher energy rate (we establish the notion of social energy E, to describe the 
communicative activity of images and individuals) are located "above" and closer to the edge of the 
information images space of an individual, so they interact more often; on the contrary, inactive images 
with the low energy rate and greater inertia are located closer to the center of the II-space and rarely 
enter into active engagement with external stimuli. 
IIT enables us to reevaluate the number of the characteristic objective laws of the human mind, as 
well as correctly interpret and explain some of them.  
Obviously, II cannot be transferred unaltered through communication between individuals. After all, 
each II is unique as for an individual and as a whole, because each individual has a unique experience.  
  A part from this, a human being cannot transfer the image existing in his\her head or II space 
directly to another human being. A person must use various communicative tools, that are created with 
the help of social superstructure of communication or the Communication Field (CF). CF is an 
information generalization of the assembled individual experience and collective unconscious that is a 
result of living in a social environment. The communicative apparatus is represented by speech, visual, 
tactile and symbolic methods of information transfer, etc. Thus while communication with other 
individuals, CF codes the transferred image into a code and then decodes it into its own image.  
  It means that actually the following chain is used: 
Image → communicative field → signal-message →disturbance in the communicative field of 
another individual → perception → image. 
3 The experiment model 
The aim of the experiment is to study the psycho-physiological characteristics of schoolchildren 12-
13 years old in order to identify links between different activity spectra in the computer virtual reality 
and students` psychophysiological profile. This study is longitudinal because the experiment was 
conducted for two years and attended by the same students (two classes with 25 and 27 students 
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respectively). Thus, the aim was to determine the changes of psycho-physiological characteristics 
influenced by virtual reality. 
Such research methods as interviews, Eysenk Questionnaire (adolescent option), Spielberg-Hanin 
anxiousness inventory, technologies of computer laterometry and campimetry were used while the 
research.    
The technology of laterometry computer enables us to form different temporal and amplitude 
structures of sound and noise rectangular pulses and gives a boost to a wide spectrum of strategies of 
signal presentation and reaction registration.  
A stimulus can be presented both monaurally and binaurally, when the equivalent short sound clicks 
with a regulated time delays are fed into every ear separately through stereo earphones. 
The technology of computer color campimetry: 
The computer color campimetry technology enables us to form different color stimuli and provides 
a wide variety of strategies of color sense threshold differentiation in accordance with the coordinates 
of the virtual color space in an interactive mode. The set of color stimuli is constructed in line with two 
color models which are RGB and HLS. The RGB model corresponds to an object - centered space of 
neural representations of the color signal, and the HLS model corresponds to the subject - centered space 
of subjective color images. The anxiety level reflects the degree of excitability of the neuronal 
ensembles, which process the information concerning colors (Polevaya S.A., Parin S.B., Zielinska A., 
Dormidontova M.S., Eremin E.V., 2006). 
SVGA-PC monitor was used as color synthesizing apparatus. The monitor was adjusted to the 
maximum brightness and contrast (black background screen with no backlight). The color constructor 
supports two color models: RGB and HLS. 
The rules of stimuli formation are determined by the choice of the reference component and the size 
of the permanent components. For example, in order to measure psychophysical functions through the 
use of hue (H) the appropriate test is elected in the main menu, and brightness (L) and saturation (S) 
values are specified in the test starting form. In accordance with such a task there will be generated 25 
color samples, which are uniformly distributed along the H-axis in the range from 0 to 250 arbitrary 
units (maximum value allowed in a virtual environment, the color of the selected color model). 
Data processing: statistical processing of the gathered results was held by variance (differences were 
considered significant at values of two-way p≤0,05 reliability criterion), correlation and regression 
analysis in spreadsheets EXCEL8.0 and STATISTIKA program.  
4 Analysis of the experiment results 
As a result of the correlation analysis the following highly significant correlations were revealed: 
between the number of hours spent at the computer and in social networks (0.86). This interconnection 
is reflected in the regression equation (see. Fig. 1).  
After analyzing the data characterizing the state of teenagers' emotional system, we noted that such 
indicators as level of personal anxiety, forms of behavior in virtual environment and hemispheric 
asymmetry are interrelated. 
Thus, the study participants in 2013 with a high level of personal anxiety communicate in social 
network a lot. In addition, high trait anxiety was positively correlated with the number of hours online. 
In fact, social networks are characterized by significant information flow, often in different directions 
and causing the effects of cognitive dissonance. 
 




Fig. 1. Regression equation. The dependence of the total time per week at the computer on the 
hours spent in social networks. 
 
From the view of the Information Images Theory, the concentration on one of the data flows, without 
activation another, requires conscious blocking of unconscious reactions to familiar stimuli and the 
cognitive dissonance effect can be explained through the activity mismatch of information images that 
are involved by the mixed disturbance of the communication field, inconsistent with the unconscious 
adaptive responses. The need of intelligence in building new logical chains, bypassing the existing and 
matching different image codes with the codes of the information communication field perturbations 
lead to the information "failure" and the appearance of asymmetry. 
Furthermore, in 2014 the respondents with a high level of personal anxiety spent more time online. 
This result was authentically significant (р= 0,02). The children with high level of personal anxiety have 
higher level of excitability of the right hemosphere than the children with normal level of personal 
anxiety. The analysis of the survey data on the computer laterometry illustrated that there are 
dependencies between the hemispheric asymmetry and the type of the online behavior the level of the 
right brain excitability increases while watching movies, searching for information and communication 
in social networks. (See. Fig. 2). This suggests that children get used to perceive information from the 
outside images, and not to generate new themselves. More information about the system of generating 
images - (Petukhov & Polevaya, 2016, march). 
Therefore, activity in the virtual reality has a significant impact on the right hemisphere. 
The analysis of data obtained by campimetry revealed high and stable correlation between the 
thresholds of color discrimination. 
Dominance of color discrimination thresholds indicates certain state of emotional system: 
- The dominance of the red color threshold corresponds to the state of emotional exhaustion; 
- The dominance of the green color threshold corresponds to the optimal condition; 
- The dominance of the blue color threshold corresponds to a state of emotional tension. 
 




Fig. 2. The interconnection between the level of personal anxiety and hemispheric asymmetry. 
 
All respondents demonstrated the presence of a strong correlation between the upper thresholds in 
the blue and green colors (0.93). Moreover, strong correlation between the upper and lower threshold in 
a blue color was identified (0,87). In 2012, a group of children consisting of 5 people was studied. They 
had high level of anxiety, emotional instability and low inter-hemispheric asymmetry. However, none 
of these children obtained a high threshold of color discrimination in the blue color, which is an indicator 
of anxiety and has a direct correlation with the State-Trait Anxiety Inventory. 
  Therefore, it was isolated and analyzed in a group of children, with the peak of color 
discrimination in blue. It turned out that the children in this group is characterized by an average level. 
Thus, in this group, the position that the color is a factor of emotional homeostasis for this age group is 
not supported. 
The given fact can be explained in the following ways:  
1. The fact that the color is a factor of emotional homeostasis has been studied and proved by a 
number of scientists, so we cannot state that the method of computer campimetry does not work or is 
not effective. In this case, we can only assume that in this age (11-13 years) color as a factor of 
homeostasis has not ripped yet, due to active processes of information images generation and unformed 
hierarchy and stratification of information images. 
2. These results can be also explained by a mismatch between the perceived and unperceived anxiety, 
which is typical for this age. It can lead to violation of the information images hierarchy in the 
individual's mind. 
Thus, the peak in the blue color as a marker of extreme conditions in this age group is not considered 
and only the level of anxiety, emotional instability, and hemispheric asymmetry is taken into account. 
 
5 Conclusion 
Taking into account all the above mentioned, we came to the following conclusions. 
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The result of the conducted experiment was the detection of changes in the psychophysiological and 
behavioral characteristics of individuals (12-13 years old). 
The interdependence between the hemispheric asymmetry and the type of online behavior was 
revealed after the analysis of computer laterometry survey data. The level of the right brain excitability 
increases while searching for information and communication in social networks. Increased excitability 
of the right hemisphere is the evidence of reducing the ability to design new images independently. 
Teens are getting used to obtain new information from the outside environment, which has a negative 
impact on the development of visual thinking. 
The analysis of data obtained by campimetry elucidated that all respondents had a strong correlation 
between the upper and lower threshold in the blue color that emphasizes a state of heightened emotional 
stress. According to the results of a longitudinal study of the respondents in 2014, compared with a 
similar sample in 2013, the young people with a high level of personal anxiety began to spend more 
time online. 
Thus, the study revealed that the means of mass communication such as the Internet, especially social 
networks have an impact on the change of psycho-physiological characteristics of the individual. 
Increased excitability of the right hemisphere, increased emotional stress and enhance personal anxiety 
lead to distortions formed a hierarchy of information, the conditions of their generation. That in turn 
leads to an increase in neuroticism, a breach of some cognitive abilities associated with imagination and 
creative thinking as a whole. 
 
The research was performed with support by the grant of the Russian Science Foundation (project 
№15-18-00047) 
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